Interactive effects of salinity and inundation on native Spartina foliosa, invasive S. densiflora, and their hybrid from San Francisco Estuary, California.
Sea Level Rise (SLR) associated with climate change is intensifying permanent submersion and salinity in salt marshes. In this scenario, hybridization between native and invasive species may result in hybrids having greater tolerance of abiotic stress factors than their parents. Thus, understanding the responses of native and invasive halophytes and their hybrids to interacting physiological stresses imposed by SLR is key to native species conservation. We analyzed how salinity, inundation depth, and their interaction impact the functional traits of native and invasive cordgrass species and their hybrid (Genus Spartina; Poaceae). In a mesocosm experiment, we evaluated interactive stress effects of three inundation depths (4.5, 35.5 and 55 cm) and four aqueous salinities (0.5, 10, 20 and 40 ppt) on 27 functional traits of native Spartina foliosa, invasive S. densiflora and their hybrid S. densiflora x S. foliosa from San Francisco Estuary. The combined effect of salinity and inundation led to synergetic effects in leaf biochemical stress indicators. S. foliosa behaved as a stress-tolerant species, with high leaf Na exudation rate and glycinebetaine concentrations that also increased with stress. S. foliosa was less sensitive to salinity than S. densiflora and the hybrid but was highly growth-limited in response to increased inundation and salinity. S. densiflora was fast-growing in low stress conditions and tolerated moderate interactive stresses. The hybrid produced more biomass, rhizome reserves, and tillers than its parents, even under the most stressful conditions. Transgressivity improved the hybrid's capacity to deal with flooding stress more so than its response to increasing salinity. Based on our observations, we predict that established populations of both native and invasive cordgrasses will experience reduced vegetative and sexual fitness in response to SLR. In particular, the combined effects of high salinity and deep inundation may decrease floret production in S. densiflora, a key trait for the spread of its invasive populations. In contrast, the hybrid likely will be able to sustain its invasiveness with under SLR based on its ability to maintain growth and biomass production under stressful conditions.